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One of the major users of fuels is a Steam Power Plant (PLTU) as a provider of 
electricity to the primary needs of people living in the city/county in Indonesia. 
Energy sector, especially the activities of burning fossil fuels (petroleum) is the 
largest contributor to greenhouse gas emmisions. The analysis used to assess the 
effect of power plat emmisions (PLTU) of the housing surrounding the model 
dispersion (spread) gas in the air (Screen View) is a mathematical simulation to 
calculate the spread of gas emissions in the air around the power plant. It is made by 
computer programs that generated mathematical equations and algorithms which 
simulated the spread of pollutants. And perceptions with statistical analysis.The 
results on PLTU Tonasa II Pangkajene Regency the dispersion of gas emissions 
(S02, CO, C02, N02, TSP) spread from the source after 60 minuts with concentration 
0,0054 µg/m
3
) at the average distance 1158 m, with dimensions (average) plume is x 
= 61,65 m, y = 70,59, and z = 41,32 m, which is formed in the direction of the wind. 
And the results of people's perceptions aspect of human basic needs about PLTU 
Tonasa II have affected and unaffected. Similary the standarts aspects of a healthy 
home. 
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INTRODUCTION 
Community concerns on the earth that global climate change will bring 
tremendous impact caused the main agenda of the Kyoto Protocol is the reduction of 
greenhouse gas emissions (green house gases). And energy sector activities, 
especially burning of fossil fuels (coal, petroleum, natural gas) is the largest 
contributor to greenhouse gas emissions (particularly carbon dioxide, CO2) 
(Nogroho, Hanan. 2004). One of the major users of fossil fuels is a Steam Power 
Plant  as a provider of electricity to the primary needs of people living in the 
city/county in Indonesia, as well as in South Sulawesi Province is Tonasa II power 
plant in Pangkajene Islands. 
Power generation emits various types of waste such as liquid wastes (fuel 
oil) and gas and polluting emissions such as noise, heat emissions. Particularly waste 
gases are discharged into the atmosphere every day could be seen billowing out of 
the chimney power plant. This would cause exhaust gases that have an impact effect 
on the environment around the plant and the community. Environmental influences 
that can lead to a dirty or dull as it is covered by a black gas to paint the walls a 
dirty, dirty tin roof as it also causes rapid leak. Similarly, people who are affected by 
the exhaust gas can cause respiratory illness. 
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The analysis used to assess the effect of gas emission power plant is a model 
of dispersion (spread) smoke in the air (Screen View) is a mathematical simulation to 
calculate the spread of pollutants in ambient air. It is made with computer programs 
that generate mathematical equations and algorithms which simulate the spread of 
pollutants. 
Effect of power plant can not be separated from the object the user environment that 
is resident settlers around the power plant. So as to measure the effect of power plant 
flue gas should see the perception of influence power plant using the parameters of 
basic human needs in the settlement and a healthy home standards. 
 
 
RESEARCH OBJECTIVES 
The purposes of this study are: 
1. Determine the distribution model of gas concentrations and emissions of dust 
particles released by smoke stacks steam power plant (power plant). 
2. Determine the form of visualization (plume dimensions) concentration 
distribution of green house gas emissions and dust particles. 
3. Determine the public perception of residual gas (gas emissions) burning 
power plants to the surrounding neighborhood in terms of basic human needs 
and aspects of a healthy home stand art. 
 
 
METHODS 
 
A. Draft Research 
 
According to the research problem and ultimate purpose, then this type of research is 
more emphasis on case study research design. 
The research was carried out by sampling in the stack  steam power plant, the 
ambient air samples around the residential neighborhood power plant. 
 
B. Time and Location of Research 
 
Research carried out starting in May 2010 - October of 2011 included a field survey 
on residential communities within a radius of ≤ 200 (one hundred) meters, and 2000 
(one thousand) feet from the power plant. 
 
C. Data Collection Techniques 
 
The data used in this study, using primary and secondary data. 
 
D. Method of Determination of Emission Levels  
 
1. Determination of location and sampling points on the stack (chimney),according 
to ISO: 19-7117.2-2005 
2. Determination of carbon monoxide (CO) using the method of Non-dispersive 
Infra Red (NDIR), according to SNI 19-4845-1998. 
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3. Determination of levels of NO2 in the ambient air with Solfziman method, 
according to  (SNI 19-1498-1989) 
4. Determination of S02 in the ambient air, using a method Calorimetrik, according 
to (SNI 19-7119.7-2005) 
5. Determination of dust content level, according to SNI 13-4703-1998. 
 
E. Respondents 
 
At Tonasa II power plant, because the number of households within a radius of ≤ 
200 meters from PLTT is approximately ± 69 KK, then used as much as 69 
respondents saturated samples. 
 
 
RESULTS AND DISCUSSION 
A. Parameter measurement of emissions from power plant stack Tonasa II 
Emission parameters from the stack of gas waste product of combustion at power 
plant Tonasa II, in Table 1. Below. 
 
Table 1. The results of parameter measurements of emissions from power plant stack 
No. Parameter Satuan 
Emisi Cerobong Gas Sisa Pembakaran 
SO2 CO NO2 TSP 
1. Emission Total µg/s 0.641 0.130 0.249 0.851 
2. Stack Tinggi m 30 30 30 30 
3. Stack Diameter  m 2,0 2,0 2,0 2,0 
4. Gas Speed m/s 12,624 12,624 12,624 12,624 
5. Gas Temperature oK 742,15 742,15 742,15 742,15 
6. The Air Temperature oK 307,15 307,15 307,15 307,15 
 
The results of measurement sat locations around the power plant housing 
TonasaIIata radius of200 meter sand 2000 meters, in Table2. below. 
 
Table2. The results of measurements on the locationof housing at a radius of 200 
mand 2000mfromthe power plant TonasaII siting 
No. Parameters Unit 
Concentration 
200 Meters 2000 Meters 
Data Field 
1. The Air Temperature oC 33,21 33,20 
2. Humidity % 49,5 50,2 
3. Wind Speed m/s 4,0 4,0 
4. Wind Direction - West To East West To East 
Laboratory Data  
1. SO2 µg / m3 24,59 17,42 
2. CO µg / m3 27,53 19,56 
3. NO2 µg / m3 19,56 37,82 
4. TSP µg / m3 105,26 65,03 
 
B. Wind speed and concentration of gas emissions 
According to data from Maros Station Climatologythat is processed by 
Climatology Station Class 1Maros, the average wind speed in August 2001to 
2010formedin the wind rose, which in Figure1. below. 
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Figure 1. Wind rosein August 2001to 2010, for the district Pangkajene Islands 
(Station Class IKimatologiMaros, MarosMeteorologicalStation. 2011) 
 
The results ofthe monitoring stations Maros Climatology shows that the average in 
August 2001 to 2010the wind was blowing from east to west with an average speed 
of2.87Knots(5.31 Km/Hour) with stability class E (stable) Calms. 
 
C. Dispersion model of gas emissions 
 
Model of the spread (dispersion) gasemissionsSO2,CO, NO2andTSPfromsteam 
power plants TonasaII Pangkajene the Figure2. below. 
 
 
Figure 2.  Dispersion model of SO2, CO, NO2, TSPgas 
 
D. Model of maximum concentration, plume dimensions, and fluctuations in 
bouyant 
 
Model of distribution (dispersion) emissions of SO2, CO, NO2, TSP from power 
plant  Tonasa II (Figure 2), The distance and the maximum concentration of 
emissions, which is shown in Table 3. below. 
 
Tabel 3.The concentration(maximum) model of Power Plant Tonasa II 
No. 
Emissions 
SO2 CO NO2 TSP 
Total 
(µg/m3) Generators 
 Distance (m) 1158 1158 1158 1158 1158 
 Max Consentration (µg/m3) 
0,1850E-
02 
0.3751E-
03 
0.7185E-03 
0.2456E-
02 
5,40E-3 
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When the draw-dimensional plume model (gas emissions) at a maximum 
concentration of Steam Power Plant Tonasa II, as Figure 3. below. 
 
Figure 3. Dispersion of emissions from the stack (chimney) 
 
Because of the plume in the wind will float, Table 4. Is the float factor (bouyant flux 
factor) are used to create models of plume dimensions at maximum concentrations. 
 
Table 4. Fluctuations bouyant (float) and the momentum of the gas emissions from 
Steam Power Plant Pangkajene Tonasa II 
 
No. Emissions 
SO2 CO NO2 TSP 
Generator 
 Bouyant Flux (m4/s3) 72.559 72.559 72.559 72.559 
 
Momentum Flux 
(m4/s2) 
65.956 65.956 65.956 65.956 
 
 
Float factor (bouyant factor) for the power plant for 72.559 Tonasa II (m4/s3) and 
momentum factor of 65.956 (m4/s2). 
So that the plume was found dimensional model, which is shown in Table 5. below. 
 
 
 
 
Table 5. Dimensional plume model  at concentration (maximum) 
No. 
Emission 
SO2 CO NO2 TSP 
Parameter 
 Plume x (m) 88.98 88.98 88.98 88.98 
 Sigma y (m) 106.57 106.57 106.57 106.57 
 Sigma z (m) 58.45 58.45 58.45 58.45 
 
From the dispersion model of gas and dust emission power plant Pangkajene Tonasa 
II (Table 5.) That the distribution of a conical (cone) with dimensions (x = 88.98 m, 
y = 106.57 m, z = 58.45 m) on the maximum concentration of emissions, which 
widens the longer dispersed following the pattern of cone  which is directed by the 
wind from north to south. The shape and dimensions of this model are considered 
equal (cone) for all emissions (SO2, CO, NO2, TSP), which came out from the same 
source stack. 
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E. Concentration of gas emissions in the housing around the power plant 
power plant 
 
The results of measurements of gas emissions in the housing around the power plant 
Tonasa II at  radius of 200 m and 2000 m are compared with the above dispersion 
model, and the difference between each other  in Table 6. below. 
 
Table 6. Comparison of dispersion model and measurements of housing at  radius of 
200 m and 2000 m from the power plant Tonasa II siting  
No. Parameter Unit 
Concentration 
 
200 Meters 2000 Meters 
 
Direct 
Measur** 
Model 
Difference
(Dire-
Mod) 
Direct 
Measur*
* 
Model Difference
(Dire-
Mod) 
Quality 
Standart* 
Laboratory Data  
     
1. SO2 µg / m3 24,59 
6,81E-
07 
2,46E+01 17,42 
1,51E-
03 
1,74E+01 900 
2. CO µg / m3 27,53 
1,38E-
07 
2,75E+01 19,56 
3,05E-
04 
1,96E+01 30.000 
3. NO2 µg / m3 19,56 
2,64E-
07 
1,96E+01 37,82 
5,85E-
04 
3,78E+01 400 
4. TSP µg / m3 105,26 
9,04E-
07 
1,05E+02 65,03 
2,00E-
03 
6,50E+01 
230 
 
* Standards of Quality Standards Regulation No. 69. Governor of South Sulawesi. 
Year 2010 About Quality Standards and Criteria for Environmental Damage 
Annex III.A (Ambient Air Quality Standards). 
** Source: Central Laboratory of K3 Makassar (Primary Data Year 2011) 
 
F.Public Perception Analysis 
Cross Tabulation Analysis and SPSS. 
 
CONCLUSION 
 
1. Model distribution of gas emissions and concentrations of dust particles released 
by smokestacks steam power plant. In the District II power plant Tonasa 
Pangkajene Islands, dispersion gas emissions (SO2, CO, NO2, TSP) spread from 
the source after 60 minutes with a maximum concentration of 0.0054 μg/m3 at a 
distance of 1158 m, with dimensions of coordinates x = 88.98 m, y = 106.57 m, 
and z = 58.45 m, a spread in the direction of wind. 
2. People's perceptions 
Basic human needs (people) around the power plant Tonasa II which have been 
met is the need for security, social interaction between groups and between 
individuals, and self-esteem. gas emissions caused Tonasa II power plant that 
makes the respondent feel proud, while the less satisfied is a biological need to 
always have fresh air in the house, cognition and aesthetics of the environment 
caused by power plant emissions Tonasa II making the environment sooty and 
less beautiful to look at, and basic needs not being met is a biological necessity to 
always get fresh air outside the home without the smell of gas emissions Tonasa 
II power plant, and can cause people got deseases. In the fulfillment of a healthy 
home standards, aspects of which have met the lighting aspect, and less fulfilled 
is air flow, temperature, humidity, security and home safety. 
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